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cz—mmm IN THE QRS COMPLEX IN mawmx% IKFARCTIOK.
| [g:i.mm% 15 the tmmsimion of apn article by T.B.

Koranevakays entit mﬁ "o Lzm@gwhii Konplekasa (R

Flektrokardiogranmy pri Infarkie Miokarda" {(Englich Vergiar

o

shove) in Terapeviicheskiy Arkhilv (Therapeutic & Arohives),
Vol. 52, No. 5, Moscow, 1960, psges 536647
; From & group under the dlrection of Professor M.S.
Voysi, hAotive Member éf the Acadeny of Medical Scisne oss
USSR, | |

It is customarily cﬁnﬁider@& that the ﬁigns“af ﬁyam
cardlal imfarction 1n the initisml portion of the ventricu-
lar complex are & reduction in the amplitude of the R wave
and the appearance of § waves 0T QS waves in the electro=
sardia&raphic leaés laaateﬁ aver the ares of the neerotic
focus. In the liu“?&uﬂ?? credence 1 &iven to the state-
ménﬁ +hat changes in the QRb complex in myocardial
infarction are brought abau? by tigsme‘naewmsis iocated
under the "investigating” electrode and refleet & reductlor
iz the electrieal potential of this area up to the polnt
wﬁere 1%t completely dlsappears. At later periods after
A.myocardial infaretion in & number of patients an increase

in the smplitude of the R wave and 2 reductien in the

amplitude of the ¢ wave 0T 8 transformation of the QS5 wave




into CY Fushape& QRS oomplex, i% Woich & low R wave is seen
| between the Q and S Waves, i seem .. . in leads locateld
over tha'negreﬁia,faeusg |

Such elazctrocardiogrevhle changes are paualily con-
sldered eyi&ence of o partial vestoration of the electrlcal
myccardiéipatenﬁyal in the affected srea. Therefore, for
the purpose of a%hlmating the dezree of sexpression of the
lesion in myocardial infarcilon the &m@liﬁaées of the Q anfl
E waves a“e compared in & lead located over the suspected
.iﬁfaretion areaa |

We succeeded in determining anoiher change in the QRS
complex in myocsrdial lnfarction.

Tn 81l 108 patients with infarctien during the acute
perie&a which we obzerved, the ccourrsnce %f_aﬁ S wave was
noted in the 1&ft precordlal xaadg, that ig,iin leads
ilocated ot - the p?”ipheTAE portions of the necrotic foous
 This slgn was imuﬂﬁ both in ext%nsjva imfaretienﬁ, in whieh
the Q wav@ vas fau“d in the fifth and sizth chest lesds of
the elechrocardiczram (47 patients) and in less diffuse

infarcts, whers the Q wave was seen in the third snd fourth

]

chest leades (15 patients) as well 8s in emall-foous
| infarets in the sbsspce of 8 Q wave in the elecirocardio-
gran (19 persons).

The appwar snoe of en § wave in t&a L@f@ ¢hest leads

during the scute p&ri@d was found also in those ca ﬁg@"ﬂh@xg_




The infarction was localized‘simultaneausly or the posteriar
,ané‘anterior'walls (11 persons) and in infarcts of the
posterior wall (16 persans).

The eles tragﬁrdlcgrmphie changas during the acute
period of mycesrdial infarction were noted both in the
absence of cardiac imsufficlency (72 out of 108) and in
thoge cases whaTe itdwas found beginning wit& the first
few days of the disemse (36 patients). Therefore, the
appearance of an § wave in the left precordial leads during
-}the acute: peria& myocardisl infarctien was not custcmarily
agsoclated wiﬁh cardiac Insufflceclency. |

The .8 wave in the ileft precordial leads of the electrg-
cardiogranm during the acute.period of the}disease was |
noted both after the first_infarctliéz patients) ané after
repéated infarctions (16 patients). ’

ﬁuriag;the acute period of mvacar&ial infarction a
deep S wave was fuund in one, twe or three left precordlal
leads, that ig, in leads located over - the periphery of thd
necrotic foeus. In 89 patients it‘was geen in the fourth
chest lead; in part of them this was in combination with an
3 waﬁa in the fifth and sixth chest leads. In 100 patlents
lthe 8 weve was found in the fifth chest lead, sometimes in
combination with an § wave in the fourth and fifth chest

leads, In 79 persons the S wave was in the sixth chest

leads; thereby, in part of them 1t was combined with the game




TvaTe TR ENe TouTih and TIFih ohesT Teads.

In paﬁient Vg, age 52, an extensive myccaréial
infarction~déve1aped‘withant preceding angina pectoris. On
cen electrocardlogran dated 3 February 1949 (Pig,'lya) the

QRS complex has the shape of a Q5 wave in the Lirst three

chest lesads.

®

. The S~f igterval in these three leads was considerabl)
}elevateﬁw in the fourth, flfith and sixth ehesﬁ lends &
deap S weve 1s seens thé S»T interval in the fourth chéat
lesd is eiev&ted; the_?,ﬁa?e in the fifth and sizth ehest
lesds 1s flattened, |

 After the infarction the patlent developed anginal
sttzcks. Gnlth& @1actraéardiegram éat@d 1% January 1950
{Pig. 1,b} the amplitude of the S waves in the left chest
leads had decreased; @therwise, practically the same QRS
complexr changes remalned Whia@ hed been recorded during the
scute perlod of thé dlsesze. l‘ |

Seven years after the myccardial infarction the

patient occasionally had anginal atitacks. Fe cardlac
insufficlency wes noted. In an electrocardiogran dated
9 July 19%6 (Plg. 1,¢) the & wave had disappeared and the
QRS complex had sepsumed the shape of & QR both in the left
and right chest leads.

is is seen from these data, during the acute pericd of

myccardisl infarction e deep S wave was seen on ihe R




Electrocerdiogramsof Patient Y.

‘Ec

a~=3 February 1949; bem13 Jeruery 1950; e¢-=0 July 1956,

Fig.




- leads,

N ) §
glectrocardiosram in the leftv chest leads; a year afier,
the amplitude of this wave had decreased considerably, and

geven years later the S wave had diszppeared from these

Patient P., age 35, had sustalned a myocardial
infarction of the anterior wall., On an electrocardiogran
taken on the seventh day after the beginning of the
disease, & June 190% (Fig. 2,&) there was no R wave in the
second chest lead; in the third, fourth and fifth chest
leads a small § wave was seen; in these leads a deed S
wave was found. The T wave 1n 8il the chest leads was of
8 coronary type. ’

On sn electrocardliogran dated 29 July 1950 (Fig. 2,b)
the amplitude of the K wave had increased in the thlrd and
fourth chest leads, and the S wave had decreased; in the
fifth end sixth chest leads the S wave had decreased con-
sideradbly in sizea‘ The T wave in"the first four chest
leads was of the coronary type, and in the last two, 1t wad
fiattened, Afterwards, angina on exercise perslisted 1n ﬁhé
patient, dbut in February 1951 (Fig. 2,c) the electrocardio-
graphiec curve assumed almost & normal shape. In all three
chest leads the R wave is clearly seen, although its
amplitude in the second chest lead is smaller thap in the

first chest lead; the S wave in the fifth and sixth chest

leads has disappeared, and in the fourth chest lesd 1t has




decreased consliderably in wiée..

an 3 wave was seen in thls patient during the acute
period of myuamxﬁiﬁl 1ﬁfﬂrmtiwn iv the left éhagt 1eéda.
chAfter @ m@mthj ity smplitude déqr@mwwdw and after one &md
a halfl years it dlsappeared, ‘

In rescent years the attenticn @f invmatigatar@ hasg
been Bitracted by the problem of “imt&rm@ﬁiate forms"
between angine pectoris and myocardial infaxctiuma Forslgn
authors-«-Zuckermann, Horn and others-~uge the term "1haton"
for dééign&ting these condltlons: Higtologieal éxaminatiaﬁ
1n:thasg cages doas not reveal any myccardial inf&rdtiwn
but rather ghows only smell fool of necrosls, chlefly in
the subendocardlel Kay@rm'-mﬁa, Vovel, V.Ve. Fradkins, A.M,
4 Tsyganova, Ye.A. Alsksandrove and M.M. Dod shvili, snd G.K.
| Alekseyey heve written about the clinical manifestations of
thia myocardlal 1¢aﬁmm” ‘

We ohserved 19 ratlents with gue smaliwfmnus
leslons in the myocerdium. In 2ll of them; on algctro«
cardiograms taken ﬁiwaatly4after‘%ha peinful stteck, the
changes in the terminal portlion of the ventricular complex
were associated with the occurrence of an S wave ln the lefl
precordisl lsads, which in them was the only manlfestation
of pathology in the electrocardiographlc ventricular complef.

Afterwards, tn verious periods ¢f time--from several

months 10 8 year-~the S wave digappearsd; the S-T interval




' §
Pecanme isceleciric, Bnd ihe ¥ wave became positive, that

,is,'t&e-elgctrccardleg&am became nowmel.

- glectrocardiographice em&m%eq in paii@ﬂﬁ with small foecl

d gesn the amplitude of which was maximel im the URs, OBy
- leads, In the ﬂRxg CPQ lesds the -1 int&rwal wag elevetad;

in the Gﬂg, ﬁﬁa and $E5 the altawe@ T WAVES 4re Seen.

ldcorensed considerably, and in the fourth, f1fth and sixth

.Tha'fallawing observation may serve as an example of -

of msorosis in the myoccardivm.
?a%iémt I., sge 49, Following physical exertion signg
afvceranary insufficisency were noted foxr 30 deys in the
f@rm of aﬁgim&l attacks which ocourred slz tm'@ight timas'ﬁ"
doy both %ft@r walking and &t real,
. on the first electrocardiogram (Pig. 3,8) teken
during this partod (& October 1950) there was no @ wave in
Bny of the chest leads,and 8 tall R wave wag spel. In the

third, feurth, fifih and sixib chest }&adg an 8 wave wae

13

After 30 days the attscks of sngina gtmpyad, and after
wards only maaa&iﬁﬁémiy {twice & month} dld prolonged ﬁains
Goour iu the interscapular aw@a”wﬁiﬁh,lamﬁe& rany houres.
On the @leﬂtwacardiugram dated &4 January 1951 (Fig. 3,b)
the amplitude of the § wave in the thivd chﬁst'lagd.haﬁ

ehest leads the S wave had alumost disappearsd. The grast

amplitude of the T wave In all the cheat leads, ettesting

to s nutrltional disturbance in the myémar&iﬁmﬂ attracts
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aﬁ%enﬁian.

Afterwards, for

a period of 10 years the patient

dlad

not have any anginel atiac and prolonzed peins in the

By
lvi; e TS GA, ‘a? bt} uﬂaﬂwﬂva only oceasionally. On the
»1bcuraea?dit; van dsted 18 June 1956 (Flg. 3,c) the QRE
complex in the precordial lesads showsd no changes. The
ampllitude of the T waves uned decreased.

therefore, in & patient following &aks of pains in
the neert an § wave sppesred Ln the laft chest leads on thd
gelectrocardiosgran, whiah dilssppeared after three monthe,
The changes in the § wave were noit assoclated with ény
changes in the 4 wave.

The dats vregented here show that in the cage of small
faci of necrosis in forms intermedlats batw&aﬁ angina
p§¢ﬁﬁri$ and myooardial iﬁfﬁ?ﬁtiﬁﬂ; the sprearance of an S
wave on the Wemtroe&?ﬁiearam‘ih pﬂmﬁognnman&c for the
dingnosis of & myoc :Tﬁia} imﬂiﬂna

Observing patients who have had a pyocardlal infarctiof
we noved dynamlc cha ngaﬁ in the 5 wave.

Ir 8% patients (oud of 108} the § wave sither complete
disappeared in the lefi chest leads or 1ts disappearance in

ione or tWwd of these lesnds waes 2gsocliated with s veductlon

of 1ts smplitude iu cothers. These changes were maintained

throughoud the first month after the occurrenc e of the

Inferction in eight ;a%iaf*h from one ﬁovsix months, in 291
— 11 -




3 . : .
frow six to twelve months, in 24; from one yesr to five
years, in 17; and from slx to ten years, in five persons.
In ten patlents only 2 considerable raduction in the

D pmwman Y & o 2 " : T g e e e e g . by - - y P RPAE
snpiitude of the § waves wig neted In the lefti precordial

lesds, Ik 1% persons the § waves in the left precordisl
leads rem&ined unchanged throughout the observation period

These § wave dynenlcs were agsaaiated with various
changes in other elaﬁtfeaardi&gragéic elements. Thus, in
32 petients in whon the S wave hed dissppesred or decreased

in size in ﬁhe left precordlal leads the Q wave in the sanme
leads decressed or disappeared in 36; the Q wave”was-&nchanged
in 492 pgrsans; the amplitude ¢f the ¢ weve lncreased in
five, Among thsse GJ patlents the K wave appearsd flrst in

iesde instead of the previocus Q35 conplei

o
s
e
ot
o
)
ﬂu
hol
4
P
[
o]
4
e

in 12; the zuplitude of ﬁh@:ﬂ wave 1n thesge ;aads ircressed
in 34; the heleght of the R wave during the observation

veriod 414 not ab&née in 4% snd tﬁ@ ewplitude of the R waveg
decressed in four. The S-T interval in the left precordlisl

lesads hecane iscelsad

1o (from being elevated sbove the

iaaeléctria line or dspressed below it) ia 4% persons, was
unchanged in 40, beczme eleveted in two, snd was depressed
jbelow the Llscelectric 1line in elght., The T wave in the lef}
precordisl leads, following the dlssppearance of the S wave

from them, became pogitly ve in 44, flettened in 21, unchanged

CHin 24 and negative in four persons.

— 12 -




o Srelysis oF ouT materTal sﬁowéﬁthat'dyﬁamié
changes in-the QRS complex 1n the majority_of patlents are
found in leads taken from the.araa of the necrotic focus
‘end ite périphafml portions; however, thay cen appsar ﬁlam 
ir other leads 81 some distance fron the site of 16callza-
tion of the infarci.

The data presented here eénatitut@ @vi&ehc& iovtha
effect that saar?ﬁmg of the myoecardlsl imfafetiam 15 85200
iated with vary polymorphic dynamics in the §, B, 8, T
waves and in the 87 segument of the electrocardiogran.
Beceuse of this the usze of dynamle observations 1é'very
diffimuit for solving problems associsted with prognosis.
A% the saMﬁ'timew the impression has been cyeatsd that the
Jmost comﬁﬁén@ glectrocardiogravhice sign of anstomlce healing
of the necrotic fhmua ig & disappearance of the S wave from
the 1eft precordlal ieads. |

We have atﬁamp{@ﬁ to anslyze %ha dyn&mié changes 1n the

QRE complex ir our patients ln accordance with existing

w

criteria for the proguostic @%aluatimn of th@ electrocardl o
£T8m,

The dissppearance or reductlon in the sxplitude of the
18 wave irn 56 ocur of 93 patients coincided with the dynamic
chgnges in the curve, wvhich can be considered an improvement

in the electrocardlopraphlic data. These dypamics dealt

either with all the waves and curve segments simultasnecuslyi

- 1% e




or ﬁighfth& GRS complex, ST gegmamt and T wave individually
or with various combinaticns of th@aelﬁhfa& componante.
Here, simultsnsously with the diampyﬁar@m@@ or reduction in
‘the smplitade of the S #&we the smplitude of the Q wave
either décreased'gr diﬁapp@ﬁreﬁs or the ampli@uda of the R
' wave inoreased, oF the ST segnent whlch hed been elevated
o1 éepfaﬂséd wag displaced toward tﬁ@ jscelectrie line, &n&
the a@ranafﬁ T wave baamm@'flaﬁtem@& gnd paﬁiﬁiva, or

| various combinations of these changes wers noted.

Such changes were sesn both in the left and in the
| right chest lesds. In 27 cut of 93 patlients the dié&ppaaré
ance of the § ﬁave op 8 redustion in its smplitude was
sszociated with very polymorphlc @le@tr@éar@imgf&p&ic .

¢ dypamics, whereln favorable changes could be noted in sonme
of the slements of the ﬁurvé &ﬁﬁ-unfavarablé changes in.

othar

B

2t the ﬂam% tiwe,  Thus, in 10 paﬁiém%ﬂ-a r@ﬁnatimn'
in the smplitude of the § wWave oOF N disappearance of 1%, &
iLeplacenent of the elevated ST éﬁ@ment'tawarﬁ the is0=-

ﬁlemtric 14pe and o conversion of the coronary T wave into
g flatiened or positlve wave wan ﬁﬁﬁﬁﬁi%%&ﬁ.Wiﬁh g reduction
47 the aaplitude of the R wave or an incrsase in the
tamplitude of the § wave which wa - sesnd in four patlents in
the right chest leads and in six patisnts in the left'chest

leads. In snother six persong the diaappearance of the S

wave asnd favorable electrocardiographlce @yﬁamiﬁﬁmgﬁ;My&jﬁﬁi,

— 14 -




. gomplex Brd N WEVE Were STES e tE TV B dlspLacenent 0f |
an ST segment, previously isoelectric, above or below the
'§isoalectric line; thie was poted in nipe persoms in the lefd

precordlal leads; in one person, in the right precordial

ileads.

=

In sddition, in another aeven~pat1&ut8, With'disa§pear;
ance or reﬁuétiéﬁ in thes slze éf the 5 wave, normalization i
cf the Qﬁsnccmplei and displacement of the ST segment §
towerd thc 1spelectric 1ine, unfavorahle changes in the T
wave were neted which changed from positlve ta flattened orf
negative. Thereby, in four patients these changes in the i
T wave we%é seen gimultensously in thé right and left chest
1leads of the electrocardiogram; in two, only in the left
leads: in one, 0n1J in the right leads. |

Therefure, in almost three«fourths af the cases

following myocardlal iﬁfa?ctian the digappearance or reduct
1om in the size of the 5 wave in the 1eft precordlal leads

of the slectrocardicgram was assoclated with changes in the
curve, which can be considered signs of favorable dynsmics.
Howeé&r, in approeximately one-gquerter of the csses & simllap -

reduction in the amplitu&e of the 5 wave or disappearance of

11 was mssociated with unfavorsble changes in the other

elements of the curve.

In comparing the data of the electrocardiographlic

linvestigation with the pature eqd the degree of expression.j




by far did not always imyrav&ﬂ

‘showed auch favar&bla dy ﬂami 8 angina appeared for the firat

jdecrease igﬂﬁhg annliinde. of the S.Maxe in.the. lefi precoxdiel

-

L

{ of angine pecteris b@xare i Ter The myocardiel infarcf%

fon 1t was mede clear Lh&t ‘even in those cases where the |

sowcalled "favorasble dyssmice" were mssoclsted with a change

1

or reduction in the siza of the S wave the clinlcal p*etur@

Thus, snong 66 patients whose alectr&wawdingrams

time in 26 during the pe?uinfarmtiun peried; in five, Thnra
was an increase in the frequency of attacks of pain; in
2%, the nature of the snglne di& not @mangeg and only in
lﬁ'éi& the atiacks stop {(or thers was no anglus e ther
before or after the imfaratien) In 16 perscns during the |
acute peried signs of cardlsc insufficiency wvere noted.

In 25 patients the disappearsunce of the 8 wave in the
left praaafdiaﬁ leads coincided with the unfevorable
electrocardiographic dynemies. In 1l of them the anzins
appesred for the first time safter the infarction. In
seven, the attacks inffﬂ%geﬁ in freguency; in five, the
nature of the enginas did not change, akd only in two patipn%s
did its menifestations become less pranaun&ad{ put in both
patients there wers signs of cardiac insufficlency. In
all, cardisc insufficlency occurred in peven persons anong
ﬁhe.ﬁﬁ patients.

The date presented here show that the disappearance or
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the other eluﬁenth

G & e o -

‘ leaas a5 %éﬁ?”ﬁ%w%ﬁ?mﬁ

i of the tracing were noted with proansunced manifeststiocns Qf
Poanglive, and for that reason they cannol be connected with

i thie course of The psln eyndrome.

; In 15 out ¢f 108 natients the S wave 4in the left pre-

v

cordial leads, which had appesred during the acute period

of the disesse, aftery rds 816 not chenge. It should bs

AR R R 4

noted thet in the abgence of dynewmic changes of this wave |
&
t
. %
the entire elecirocardlogrephlc tracing sz 2 whole did noy
changs usually. Thus, of these 15 paltients the eleciro-

cardiograms remeined unchanged in 1%; in two, favorable

gynemice were notaed in the 87 segment (in one) and in the

‘ 4

T wave {in one) in the left precordisl leads. E
The 5 wave in the grest majority of cases {13 outaf %

_ i
15Y was unchaneed in persons suffering from cardilac §
H

inguffieciency beginning with the first few days of the %

digease and Lhrou: hout the entire ocbssrvation peried, The

course of the &ﬂh&a& in patlents of thils group was no ¢

dgifferent from Lits course in people whose electrocerdio-

grans showed the dlsappearance of the I wave oT & reduct- |

ion in ite snmplitude.
On the 0&3: of whet haos bsen statzd 1t seems 0 us

perriseidle to regzard the absence of dynamic changes in

entire electrocardiographic tracing as well as 1in the 5

et
-‘R‘L‘W!&uﬁ.‘ﬁ’wmﬁm‘mﬁ'&("ﬁmum‘w'k/ar s R A e R

wave in the left precordlial leads followlng a pyocardlal

x L e
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infar ctian as an unfavorable s gn in the sense af éevglopn

ment of cardise insufficlency. 2
Obsarvation of the patisnis showed that one to two '
years or later sfter the myocardial infarction, in the

presence of sn exscerbation of the angina pectoris (36

e s

persons) or with the dsvelopment of cardiec Insufficlency

{35 persons) sn § wave appeared in the leads located at thg
F

1 “ - H

periphery of the infarct, that ls, the left precordial !
é

- 3 o - k] p
leads, In the left precordial leads the wave appsared atl |

later periocds both efter the first myoccardlel infarctlon

(64 persons) snd after repeated infarctions (7 persons).

In 30 patients the slecirocardicgraphic & wave in the

- ‘ i
left precordial lesds was recorded in the seute perlod, i
2nd ther again it sppeared at later pericds, which was §

i

associated with cardisc imsufficiency in 11 persons, and
in 19 persons, with an eyscerbation of the anglna §eﬁtori§.

In znother 41 patlents the electrocardiographlice sign notey

[

aopeared for the first time in the late pericd of ih

disease: in 24, i1 occurred ia cardisc insufficiency; in

¥
17, with an exacerbaition of angina pectoris. i
i
The appearance of the § wave in the left precordlal |

leads of the slectrocardiogran at late periods afler the

mvocardial infarction as well as during the acute period

%

was encountered with different locatlons and dlstributlons

o 18 e
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This elecuroeardiogranhiﬂ pign wao nﬁt@d in pattpnts

in whom the angine tock on & more severe course following

inferction. In 36 persons severe angine pectoris was

ST tn s o e L

asgociated with cardisc imamifﬁci&mew, In 24 patients
fallawing infareitlon 1t appeared fav the firat time; in ?u§

attawxs of it ipcreassd in fre@uenay, in alhut the natare‘

of the anrima remained unchanged; in fiw@, 14 414 not mbcar
aither pefore the infarciion or in the postlnfarction §
!

period; and in_thﬂeﬂ patlents after the infarction ﬁhe

angina disappeared

The 4ata presented here permit us to suppose that thel
appearance of an o wave 1y the left precordial leads mf.th%
electrocardiogran in the 1ate pericd followlng myrocardial

infarction iz an unfavorable pragnawtﬁm_%yndrame gtiesting

to & nore severs course nf the disenns.

Az an example of the sppearance of an 8§ wave in the

1eft precordisl leads of the electrocardiogran at the late

stage of the course of myccardlal infarction we should

1like to present & case higtory.

Patient B., age 66. Beginnlng with 1951 he hegan

scoasionally (once orx twlce & month) to heve attacks of

angina. Beginning wlth 1953, the atbacks increased in

frequency, up to Lwo or three tiwes & week and gosuned thé
In December 1955 there was am

nature of sngina of effors.
' est, which lasted about 30§

atiack of ssvere pain in th@lch

Wﬂm 1, 9 ANt
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minutes. On the electrocardiogran dsted 20 January 1956
(Fi&ﬁ 4 a) 8 tall R wave wae seen in all the precordial ;
f%egﬁ ?Jg @ wave in these leads was net found, hﬁt the i
1deep S wave attracts s tention; this 1s seen not only in %ge
i *ight but elee - in the left (in the £i2%h and sixth) pro-

cordlal lead%. »+hé T wave in ell ﬁh@ preaaw@ial leads was

deep and of the coronayy type.

Until &Gvﬁmhér, 1956 the patient's condition was satide
fectory; the atiaoky of anging ac urred very rarvely: less
eften then befors the 3nfar¢tiun,

On an elpotrocardlogrsu taken 19 October 1956 {Fig.

2,0} the 8 wave iu the £4£4h end sixth precordlisl lﬁad

dlsappeared: the T wave in the righy pr@am dilal lﬁaﬁw;
(Vl’ ?2} bacame positive; in the laft l@%d& thm waves of
the coronmary type remained. The dﬁ&g aigm'af lofarction on
t‘»g CES T rau&rd&mg%am i 8n abpence of an R wave in the |
third precordiel lesd,

In Decvzaber 1%5€, following rneumorla, the patient
' had a'mark@ﬁ luerease in dysprnea, and an atteck of “cardiac

asthme ovcurred which was followed by airauiatary lunsuffiesdey.

n the electrocardiogram dated 30 Decenber 1956
{¥ig. 4,c) in the Tourth precordial lesd the B wave has

disappeared and in this lesd 8 98 wave is seen. In the

fifth and sizxth precordisl lesds deep S waves have reaype&%ed.
» :[ yﬁﬁ@ﬂp&h Mmm}uﬁ%ﬁhm»n&wwﬁ‘mg}lmwﬂwfﬂm&iaﬁww%ﬁﬁ e i 4"}
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developed in the patient on the anterior wall,which was

eXpressed on the el%ﬁtr@c&fﬁiegr&m'as 8 disappearance o

¢f 3 waves in the Fourth yr@QGXéial lead, and the appes

ance ¢f S waves in the FLFfth sud aiz o precordisl leads
From 1956 to Gotober 1952 the patient was under ou

observation, He continued to h&V@ clreulatory insuffic

the degree of ewpression of ﬁhiuh deoreased somevwhat af
ﬁha uge of m@fﬁaiyg gud novurite. On the electrocardic
(Fig. 4,8} the sama changes ﬁam&imﬁﬁywhiah h&ad besn not
in ﬁéc&mbef 1956, although the amplitude of the § waveg

the fifth and sixth chest lesds deoveanmed reriodleally.

ion of the aﬂumv*am wall 6@?&1f¢u"s During the acute

ventriculsr complex of the electrocardliogran was the

3

sppearance of deep © waves in the left precordisl leads

wnich were assoocis wave 1n &ll the

precerdiel lemds, infare i%n tha

I3

aial leads dismppesn rwdﬁ and the

complex in these leauds showed only & $all R weve Afte

wWas agsaln assooietsd with the appesrence of deep 8 wave

Therefore, in this patient, age 66, who hed suffer

for five gears with angive psotoris, o myocardial infEV¢tm

1z m@ﬁthwg the patlent developed & second infarction, which

- the R wave in the fourth precordisml lesd, the appesrance

Trae
‘
r
lency
ter
grag
gd

in;
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2

QRE

v
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the left pricordiel leads of the ele @t@@& SR LI
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hfterwards, With the presen ce ci ecardiazc insufficlency

axplitude ¢f the 3 wavesz 4n the left precordial leads

FERCR TS

i~
)
@
o
Q
]
o

appearence of the S wave in the left pre-

b
s
&
[l
e
[
£t
o]
[e]

cordlial leads of ardlogram in those 30 pati
in whon the tracing hed alresdy shown the appezrance an

ng the acule period of ¢

in the othe

waves and sezments of the electrocardiograghic traciug.

lun Tour patients, with the second 2D

In the left T 00 réiel leads, there simulianeously avres
2 &

2 @ wave 1n the sams lezds., Ir one patisnt, the esmplit

of the § wave increzs

coenslderably; and in 22, the § wave was unchanzad,

left precordisl leade of the electronsrdicaran colr

with the reduction iv the R wave amplitude in the sanme

lesés; in 14, the R weve remained unchanged,
Ever .wore polyvmoerphic dynamics were noted with the

ventricular complex iz the sama leads. Thue, in four
: in
versons the 8«7 Interval became isoelectric, and six, 1

¥as. elevatad. ondepresseds. 1. 20, L das unchangedm—The -

vt DB e

r

econd sppearance of the S wave in the final portion of

t

:% ﬁ;..«,ag‘»ipﬂ e not rcr.{p

sarznce of an § wave

4+ I

t

These chenges wercof & very pelymorphic nature. Thus
P

B
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i
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?TW§§§€MEEEéﬁéwﬁﬁéf%iﬁémin thr;e; flattened in 11; neﬂative§
; ;
§1n six; and did not change in ten patients. §
? We attempted ta”analg;é the ynaple changes in the ;
%el oty Ardfegrﬁm voted which were associated with tug ‘§
?ses@nd appesrance of an § wave in the left precordial 1eaés

in accordance with the eyls ting rr@&nomtic evaluation of

the dymamic changes in the tracing which we mertionegd abovd,

; Altheuzh in all 30 patlents a second asppearsnce of the

o -

v wave in the left nrecordial iends colrelded with en
exacerbation of the angina vectoris or the appearance of

cardlan in sufficiency?’tnis electrocardiographic wiﬁn was

f asgonolated with other changes in the tracing, which coulg

f
changes ir eix persons vare seen in both the left and righé
i

precordial lesds of the electrocardiogran was unesscciste
with dynamic chengss in the el Lectrocardl ogran,

In 15 patients the repeat occourrence of the % wave in
the left precordial leacs wes aspoclated with very diverse
 chenges in the other elzctrecardiographic cemponents walch
could be consideared favorable in eome leads and simultaneously

uﬂiavorable in others; even in the same lead the initial

nnd ferminal rortion of the ventricular complex not

3
1
pneommorly. shoved dynanles of 81ffersut kiade

o DY
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T RS ST T VAR T The 1eft pre-

2
[ ——

cordial leads wam a8y mﬁi%ted with arn incrsase in the

me‘tiWﬂ« of the § wave snd the reduction in the amplitude

; 0f the R wave, vherein, as Ls well known, unfavorsble I

3 amlces are eyxpressed:; however, st the same time in +the

i
Egam@ leads the elevated 87 megmanm“wmawﬁiﬁwi, 2ed foward t?%

isoelectric line, or the coronary T wave was converted intd

: i
“: ’(1'2- ) .fucf \:1" E"Tx#“‘d U ?5 j“:" Nniu "a:li,“;i 'Ejv Tt g
. _ §
3

ted here show.,the aprpesrance of ang |

# PIlas )

hg the dats presaen
5 wave in the left precordiel leads of the elescirocardicw
gram in the late periocds after the mynaﬁrdiml lufarction iﬁ

alwayn assgoolated with unfevorable changes in the course of

S the disemse (the ocourrence of cardlac insufflclency or an |

expecerbation of the valy syndrozel, bult hereby the ourve

undergoes various ohangés
glgng of normalization of the electrvcardiogram,
We galned the fmores mian that the appesrance of the 5§

wave in the left precovdlsl leads at late poricds after the

Infaretion 1s & more relisble criterion, speskicp for exn
. A

of the disease, then the unfavorabdle |

other waves snd segments of the

o, 4 - i v v Ry TV
glectrocardlogran,

Stden

We cbservedpati@mtﬂ who had sustalned s mydcardisl

iunfzretion for & very long time (more than 10 years).

A Az

An spalvals of the elascirocsrdicgrsms. of. thass--pabieonth

e

™

Wt
i
{
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 left @reeoréial leads a radméticn in the smpllitude or dis-

P R0 osut of Tl patlents we 814 not find any 8 wave dynamlom, |

segments of these leads., In two persong, in whon the wave |

Cfirst time after the wyocardlal infarciion, and in 28 the

the 8 wave in the left precordial leads st later periads,

four, from one yesr to five yearsi in slxz, from five to ten

Sus rﬂw +he. 4l sappearancs. ol 6.5, HaANE.HA S AeE0st-bbedd

chowed tHAC WLLH Tne JBIET aﬁﬁear&nce of the S wave in the |

appesrsnce of this wave ig encomnﬁpraa muach less often., Im
' §

although #ftexr the sppearance of this sign in thex they
.*

were under our ﬁbﬁ@r% atlon for & very long time. In 43

Hm.

persons the absenae ¢f £ wave changes in the leflt pracordls

lesds coinolided with their absence ln the other waves and

in the left preceoerdial leads dié noet change, changes were
noted 5n the =T ﬁ@ﬁﬂint (ﬁiuplaw'mdrt from the iaeelactric
csition to above the *M&alacuric ling) and of the T wave |
{conversicn from flattened to negativW) In 30 duﬁfﬁ &ﬁ
patients there was & cardlac insuffl ci@ﬁav whian was a}m@ﬁ;

of & psrmansnt nature. In 15, the angins appeared for the

azttackas of paln welrs ¢f & more cvert nature.

In-13% out of 71 satlents, even wiih the appsarancs of

it afterwards dissppesrad,or 1ts smpllinde decressed.

This 8 wave changse in the left pwwcordial 1@3&& of

..k

thres persons remsin

L for a year sfter the lufaretion; in

V@&Tﬁw dust as during the acute period of myocardial
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the myccardial in

ing the

The 8§ wave

unaffected portions of the wyowardlive; denonsiratl

arga of i”“arstiﬁn@ Disgppesrarce of this wave as well

km.ﬂ

but may be produced by searring of the infaret,

L

¢h¢”@i“ﬂ;9 the same changes in the slectrocardiogran

Yy
u

-
&

sotrieal potential at the periphsry of the ﬂ@&?&uiﬂ f&aus,

in myocardisl infay

muscls czlls in

degree, are ooy Miitioned by asscciated disturbances during

o

the course of

i
b de

L4 Koy, 3
Aium, whilo

ti

2]

741

and on the degree

procesa, and an the metabollisn of the cardiao muscle me &

whole,

ppsrently reflects ‘he'ﬁﬂfﬁﬂﬁi&l of the

TS TR A e ok

FuX G Lk e e e 00 yﬁfﬁzﬁ&*"; portions of

1
faret, Howsver, for the purpose of explai;m
i;;t

o W e o~ oy v
vaiologleal myoows

uged in ocur opinion.

3

)

s
o
B i T TP

e:r
b
-

o

il

BoBY S

&%

of the reduction in the elsciricaly

lssue Located at the periphery of the

the fnerease in the amh;i tude of the B

Pily spesk for the restoration of tﬂe;

eblon may be of different significance.
on the presence of ab ares of dead
& nyoeardivm but alsoe, to 8 considerable

g g Bl e o b . e A s o AR, S o b g g . ke
excitetion and recovery process in the

o » o
3 u"i&, .2‘"“' eHance o1
i3

of the infaret forus

&

e myosardial fibrotic

[
2

S

AR,




|
;separa%ely on the ectrocardiographic tyraclnz may be pre~§
i ‘
L aleted into consideration, but in far from all the
2 $w&”¢fﬁfcl in considerinz the cocurse of the poste §
%inf?rction period mocording %o electronardtographlc data %
;

i the dyﬁamicg of the changes should we evalustad beginning

'enonld heve an exceptionally esutious approach to "improve-

{

iment of the electrocardiogrephic indlces"=--1tc an increass |
f = b
in the asmpilitude of the R wave and & disappearancs in the

4 weve, pertieulsrly ip those cases where they érs noi as socla

hm——c

ted with olindeal imp*avﬂmanq¢

Soncluglons

e i R SRl e i m«—e R

1, In 108 patlents during the acute period of myoccar-

o
s.!n
o’
.34

5 in the

tnfarction, a2lons with characteristlc chang
4 Y i

PSP — m».a

- - S A AT ok s A S e : . :
GRS gomplex ir the electroecardiographlc leads over the ares;
!

- oyl e Xy am e B S T Y ' . ey eE e e
of 4dnfarction, the appsarance of an § wave was noted in the

1eft precordial lesds, thet is, ir the leads located over

the peripheral portions of the inferet.

o, In 9% cut of 108 patients in the postinfarctlon

vericd the S wave dlsappearsd or 1ts amplitude decressed, %
3

%. Disappzarsnce of the § wave or decreamse in itz ;

1

\

soplitude in the mejority of cases was noted In pati aﬂt"

{

oo did not suffer from cardlac insufficlency. The absence

;
bf any chonzes in fhe.S wave in. ihe msjeriiy.of.patlente.ssd

RS ? 9‘ nerre.




Ty 1:;5 R

associatsd WitH the abzence u% dynamio chaugas In the entiﬁﬂ

electf@cardiagfaphic tracing as & whole ahd WES encountareﬁ
_ i
fin persons vhe had suffered from cardlac ;- lusufficlency. :

¢
!

4, During the acute period of the dlseanme the dynanic

changes in the S wave were unot conuseted with the anginal E

, g .
Esyndrame, At later periuds after the infarctlon, with an %
gexan@rbat*nu af the angine and the development of cardisc §
i nguf¢*ai¢nﬂy 71 patients, the B wave appesred ln the §
- left preaawé iel leads. %
5, With th seonrrence of an 5 wave ln the ?eft prem%

cordlsl leads at later psriods 1t 4id wnot change in 50
patients; it decreased in size and dlsappeared ln only 13, |
£, dust ap in the aaut@ period of the dlissase the

abzence of suy changes in the S wave in . the left precordlall

|

eads oolncided, in the mm?mri*v of czses, with & nors
 gevere course & thé diseasge.

| Te The appearance of ﬁﬁ 3 wave in the left precordlall
leads without any subsequent chenges, noted both durlng the
scute period of the diseamse and at the late stage, ls

apparently an unfavorable prognostlic sign.
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